ABSTRACT -Pictorial stimuli and words have been widely used to evaluate mnemonic processes in clinical settings, neuropsychological investigations, as well as in studies on the mechanisms underlying the phenomena of memory. However, there seem to be few studies of standardisation of pictures for research in this field. The present paper aimed at adapting the use of a set of pictures standardised for English speaking subjects for Portuguese speakers. Name agreement of 150 pictures was assessed in 100 high-school students. Ninety pictures were found to present the same name for over 90 subjects. Results yield data that may help create more controlled tests for the study of memory for pictorial stimuli in Brazil.
It is now widely accepted that memory is comprised of a series of distinct phenomena and that it can be divided into subtypes which exhibit different characteristics. In 1985 Graf and Schacter 1 proposed a systemic model of long-term memory which comprises an explicit, or "consciously" retrievable memory, and an implicit memory, retrievable without the aid of "conscious" strategies. Explicit memory can be considered to involve a so called semantic memory, responsible for factual, conceptual, impersonal knowledge, as well as an episodic memory which stores autobiographic information 1 . Implicit memory, on the other hand, includes learning which can be evaluated through performance such as skills, priming and classical conditioning 2, 3 . Others [4] [5] [6] , however, suggest that the distinction between explicit and implicit memory does not reflect the existence of different memory systems but of distinct processing during acquisition and retrieval of information, which can be based on physical (perceptual) or conceptual characteristics. There are also authors who claim that the best approach is a mixed one, that considers both systemic and processing characteristics 7 .
Whatever the criteria adopted for classifying memory, its subtypes are pragmatically distinguished by the tasks used to assess them 8 which may include manipulation of both conceptual and perceptual features of words and pictures. However, the retrieval of words seems to involve different memory strategies from that of the latter stimuli, and yields lower memory performance [9] [10] [11] . One generally accepted explanation for this "picture superiority effect" is that pictures are represented in a rich sensory-perceptual code and have direct access to semantic processing, whereas words only initiate phonemic and orthographic processes and lexical access 12 . References on use of words to study memory are nevertheless much more widespread than for that of pictorial stimuli. One of the reasons for this difference may be that there are few studies of picture standardisation, which is more complex than for words mainly because of the fact that even the simplest objects can be represented in endless ways.
In order to enhance confidence of studies which investigate phenomena involved in the encoding of pictures, Snodgrass & Vanderwart 13 carried out a standardisation of 260 pictures of common objects drawn in black over a white background. These stimuli where selected according to variables considered important for memory processes and were drawn so as to obey pre-determined rules that permit evaluation of consistency between them (e.g. number of details, orientation, size of drawings). The set of pictures mentioned has been used extensively in clinical settings, neuropsychological evaluations, as well as to evaluate mechanisms underlying the phenomena of memory. Among its practical uses are studies on dissociation of explicit and implicit memory 11, 14 , forgetting rates 15 , recognition 10, 12, 16, 17 , hypermnesia 18 and repetition priming 11, [19] [20] [21] [22] [23] , which taken together show that specific features of pictures are important in different memory tasks. Name agreement , or the rate at which objects depicted in the drawings are referred to with the same word or name, is certainly among the most important characteristics 13 .
Considering the importance of studies on memory it is surprising that there are no studies of standardisation of pictorial stimuli in Brazil. The present paper proposes an adaptation of part of the set of pictures proposed by Snodgrass & Vanderwart 13 for use in the construction of tests to be applied in Portuguese speaking subjects in Brazil. Naming of 150 pictures from the original set was studied in 100 high-school students. These pictures were selected because they present low to moderate complexity and area which enables the creation of distinct fragmented images (in 8 levels) of the complete drawing 19 (Fig 1) that can be used to study repetition priming. In this case, memory is indexed by ease of identification of pictures to which subjects were exposed to from fragments as compared to that of fragments of unseen drawings 21, 23 . 
METHODS

Subject
One hundred high-school students from institutions around the city of São Paulo, Brazil, aged 20.0±5.3 years (mean±SD) ranging from 15 to 39 years. All subjects were native Portuguese speakers.
Stimuli
One hundred and fifty pictures from Snodgrass & Corwin's 19 work were used (Pictures, digitized or as slides, are available from Life Science Associates, 1 Fenimore Rd., Bayport, NY 11705-2115, USA. e-mail: franksa@aol.com). These pictures are drawn in black over white background and present low to moderate complexity and sufficient area to enable the creation of distinctly different fragmented images. Procedure a. Naming: forms containing the 150 pictures printed on 6 sheets of paper were handed out to subjects during class and they received written instructions to write the name of each object bellow its representation. In case of problems in naming they should indicate if the picture was difficult to identify (di), difficult to name (dn), whether they did not know its name (kn) or did not identify the representation (ni). Order of pictures was varied in 3 different versions. Subjects were also instructed to complete 137 word stems so that tendency and rank completion could be established in order to create adequate word priming tests. These results will be published elsewhere (Pompéia & Bueno, in preparation).
b. Consistency estimates: three criteria were used:
i. Simple name consistency: ascribed to pictures which received the same name by more than 90 subjects.
ii. Name consistency with specifications: ascribed to pictures named with simple name and name as a subclass of the most common name of the picture (i.e. polar bear for bear) resulting in more than 90 comparable names.
iii. Identification consistency: attributed to pictures which were named with common synonyms by more than 90 subjects (i.e. "TV", "TV set" and "television").
Picture names are presented in Table 1 in alphabetical order according to the most frequent names assigned to them by subjects, frequency of most common name and other names. Pictures are also numbered according to Snodgrass & Vanderwart 13 .
RESULTS
Following the criteria adopted in this paper, i.e., that agreement in naming or identifying should exceed 90 subjects for consistency to be present, simple name consistency was found for 90 pictures, name consistency with specifications for 5 and identification consistency for 6 drawings.
Problems in naming were seldom indicated. Nineteen subjects referred not knowing the name of picture 249 (wagon), 14 subjects of picture 207 (sled), 9 of picture 243 (trumpet), 7 of pictures 17 (barn) and 80 (drum), 5 of picture 95 (football), 4 of picture 190 (rolling pin) and 3 subjects of pictures 150 (mushroom), 31 (eagle), 80 (mitten) and 234 (toaster). Difficulty in naming was referred by 3 subjects in respect to picture 80 (drum) and 5 subjects to picture 248 (violin). Only 11 subjects referred picture 207 (sled) as difficult to identify.
DISCUSSION
Name and identification consistency were considered here as the main variables to be investigated for they probably reflect more accurately the differences between subjects of different native languages. However, other factors which are found to be important for picture memorisation and were also studied by Snodgrass & Vanderwart 13 such as familiarity with object, visual complexity, agreement between mental image and drawing were not studied in the present investigation. Although it is not possible to determine the similarity between such populations concerning these other factors without an effective study, it is probable that they are more closely related when name consistency and identification are equivalent.
Pictures can be selected from Table 1 so as to fit the requirements of different research objectives such as constructing tests to investigate semantic and episodic memory, repetition priming effects, memorisation by populations with different characteristics, evaluation of amnestic effects of drugs, as well as memory impairment caused by amnestic disorders or damage to brain functioning. Name agreement thus serves as an indication that drawings represent known objects which will be named consistently at recall and that are probably similar in terms of the variables considered important for memory processes determined for the picture set in English 13 . For an example of how to use the data described here, consider that different versions of a memory test for drawings has to be constructed to evaluate subjects in 4 sessions during a treatment programme. In this case, versions containing the same number of stimuli balanced according to name agreement should be used in order to establish comparability between them. In other words, if versions differ in terms of difficulty in naming it is possible that alterations in memory along the treatment may be distorted or masked. Also, in order to diminish effects of differences in difficulty of recalling pictures between versions it is necessary to balance the presentation between subjects and test groups. In terms of the method of applying the test, pictures from each set can be presented in various forms (e.g. cards, computer screen) for periods of time determined as adequate for the population under investigation and subjects may be asked to process them in different manner (e.g. perceptually, conceptually) or simply to try to remember them for a forthcoming memory test. Later they may be asked to, for instance: a) freely recall the drawings seen or recognise them among various figures which were not presented, in which case explicit memory would be evaluated; b) see fragments of the pictures presented previously (available in 8 levels; from Life Science Associates, see Methods) and determine at which level they are identified in comparison to drawings which were not shown, making it a repetition priming test.
If the work to be conducted aims at picture recognition and is not dependent on precise naming, for instance, stimuli with identification and name consistency with specifications can be used in addition to those with high name agreement. Nevertheless, it must be kept in mind that the criteria used in the present investigation was conservative. Differences between the naming of picture number 43 (Fig 1) in this study as camel or dromedary (dromedaries have only one hump while camels have 2), may be of no importance in the study to be conducted. Instead, the researcher may need to use such a picture in order to test categorisation of four footed animals, in which case the use of this particular picture is justifiable. Snodgrass & Vanderwart 13 also presented pictures organised into categories, information useful in studies of semantic memory. For another example of how to use results from the present study, one may evaluate memory for pictures which belong to different categories such as animals and tools taking care to select items from each category which have similar name agreements. In this case, the use of stimuli that belong to a standardised set in which categorisation was studied, even if in another language, is indispensable and has not been able to be carried out in Brazil until now due to lack of studies in this field. This is obviously valid as long as pictures are determined as being known and named in the idiom in which research is to be conducted.
It must be said, however, that regional, social, educational, age and possibly gender differences 24 in naming may occur, so a pilot study to check similarity in naming between the population to be investigated and the one presented here is recommended.
Thus, result presented here should be used as a guide to the selection of pictorial stimuli to be used in the creation of test to assess any subtype of memory. The evaluation of the capacity to name and identify pictures from Snodgrass & Corwin's 19 work by a population of Brazilian high-school students may contribute to research in several fields, diminishing distortions resulting from noncontrolled features of pictorial stimuli used in tasks of memory evaluation. 
